Predation causes non-negligible risks for prey by increasing the probability of mortality and also non-lethal effects, and for predators by increasing the risk of injury (review in [@zow114-B11]; [@zow114-B14]). Predators can influence fitness of prey by inducing costly defensive behavior. A number of studies have investigated the relationship between anti-predator behavior and the presence of raptors (e.g. [@zow114-B58]; [@zow114-B21]; [@zow114-B67]). Flight initiation distance (FID) is a measure of the risk that potential prey individuals take when approached by a human ([@zow114-B75]), and thus human disturbance can be considered a form of predation risk ([@zow114-B23]). Although there are hundreds of studies of FID (review in [@zow114-B14]), there are only a handful of studies investigating FID in relation to predation and proximity of predators, which supposedly is the context in which this behavior evolved ([@zow114-B43], [@zow114-B39]; [@zow114-B35]; [@zow114-B37]; [@zow114-B59]). These studies have explicitly shown that individuals and species with shorter FID are exactly the same individuals and species that run an elevated risk of predation. In other words, there is a negative relationship between FID and the risk of predation. Economic escape theory suggests that prey should counterbalance predation risk and the cost of fleeing (such as loss of foraging opportunities) when deciding to escape from a potential predator ([@zow114-B75]; [@zow114-B15]). If prey stay in their once chosen territory, they may adjust to the elevated risk of predation by changing their behavior to longer FID near nests of predators. This theory is supported by the observation that FID adjusted for body size is strongly negatively correlated with risk of predation by sparrowhawks *Accipiter nisus* ([@zow114-B43]). FID also predicts risk of predation by domestic cats *Felis catus* ([@zow114-B39]) and susceptibility to traffic ([@zow114-B38]), implying that animal responses to humans also reflect risk-taking behavior in other contexts. Prey may also reduce FID in the absence of predators, as is the case on islands ([@zow114-B16]). Longer FID may arise due to phenotypic plasticity (if there is a raptor present during the breeding season, adopt a long FID; if not, use a short FID), or longer FID may be due to differential mortality of individuals with short FID (such individuals with short FID may already have died) thereby increasing mean local FID of potential prey, but not of non-prey ([@zow114-B36]).

The distribution of predators can affect the choice of location for reproduction by prey (e.g. [@zow114-B24]). Numerous studies have investigated how the distribution and the relative abundance of prey vary across the landscape (review in [@zow114-B11]). Prey may avoid breeding near nests of predators thereby reducing population abundance in the proximity of predators ([@zow114-B62]; [@zow114-B53]; [@zow114-B64]; [@zow114-B47]; [@zow114-B69]), or there may be few prey near predators because prey have already been consumed. Prey may choose to breed near predators thereby gaining protection against other species of predators, but running an elevated risk of predation relative to control sites without predators ([@zow114-B74]; [@zow114-B54]; [@zow114-B3]; [@zow114-B70]; [@zow114-B56]; [@zow114-B55]). Alternatively, prey may avoid predation by construction of more concealed nests near predators ([@zow114-B13]; [@zow114-B26]). If 1 species of predator excludes competitors, this should result in fewer predators. Either way such a reduction in abundance of prey due to the presence of predators should everything else being equal increase FID.

Here, we first assess how prey of different species are distributed with respect to nests of raptors as a context for addressing how anti-predator behavior is linked directly to the risk of being killed by a raptor ([@zow114-B43], [@zow114-B39]; [@zow114-B37]). This approach is novel despite the fact that hundreds of papers have investigated anti-predator behavior in general and flight-initiation distance in particular. FID in response to human approach is a reliable indicator of risk of predation by several predators ([@zow114-B43], [@zow114-B39]; [@zow114-B37]). Likewise, individual prey that are captured by hawks had shorter FID than survivors ([@zow114-B35]). There is only little evidence of habituation affecting FID, and FID is highly repeatable between measurements (review in [@zow114-B36]).

The objectives of this study were (1) to test for differences in population abundance near and away from predators in a forest community of prey and (2) to test for differences in anti-predator behavior measured as FID near and away from predator nests. We used nests of 2 common *Accipiter* hawks and their prey as a model system because of extensive information available for these 2 species ([@zow114-B49]; [@zow114-B28]). Prey size generally increases with predator size across species ([@zow114-B50]). However, the relationship between risk of predation and body size of prey is generally hump-shaped, with small and large prey species being under-represented, and prey species of intermediate size being over-represented as prey relative to their abundance ([@zow114-B40], [@zow114-B41]; [@zow114-B25]). Thus, we predicted that at nests of the small sparrowhawk large prey species would be relatively safe from predation because they are too large for successful predation, while at nests of the large goshawk both small and very large prey species would be relatively safe.

The Eurasian sparrowhawk is the most common avian predator in forested and partly open landscapes of the Palaearctic, and it has large sexual size dimorphism with males weighing on average 150 g and females 325 g ([@zow114-B49]). Nests are placed in tall trees, and usually a new nest is constructed annually. The main prey are tits, thrushes, finches, buntings, and sparrows ([@zow114-B49]). Males bring all food for the female during egg laying, incubation, and brooding until the nestlings reach an age of 3 weeks, and they also provide most food for older nestlings ([@zow114-B49]; [@zow114-B9]). Prey is usually plucked at traditional sites close to the nest ([@zow114-B40]). The northern goshawk is the second-most common avian predator in the Palaearctic, with males weighing on average 768 g and females 1164 g ([@zow114-B45]). The large nests are usually reused for many years resulting in large nest structures that can weigh several hundred kilograms. The main prey are gulls, pheasants, partridges, pigeons, corvids, thrushes, and starlings ([@zow114-B28]). Male goshawks bring all food for the female during egg laying, incubation, and brooding, and they also bring most food for the nestlings ([@zow114-B28]). Again, prey is usually plucked at traditional sites near the nest ([@zow114-B40]).

Materials and Methods
=====================

Point counts
------------

We located 13 sparrowhawk *A. nisus* and 10 goshawk *A. gentilis* nests in Wielkopolska province, western Poland (52^o^N, 16^o^E). All hawk nests were located in trees, mainly pines and the majority of territories were known for at least 15 years ([@zow114-B27]; Wylegała 2012). The study forests were only infrequently visited by humans, implying that there was only little human disturbance of birds near or 500 m away from hawk nests. In fact, we never observed any humans during our field work.

We recorded population abundance of potential prey using standardized point counts of breeding birds ([@zow114-B5]; [@zow114-B4]; [@zow114-B72]). Data on abundance of birds were collected using 3 point counts at a distance of 100 m from raptor nests and 3 point counts in a similar habitat at a distance of 500 m from raptor nests, carried out twice during May and June 2015, the former to account for residents and the latter to account for late arriving tropical migrants. We chose the distances of 100 m and 500 m to ensure that hunting activity by raptors would be higher at the former compared with the latter distance. Indeed, distances between neighboring sparrowhawk nests may be as small as 0.2 km and commonly reach a distance of 0.5 km ([@zow114-B51]). The sets of 3 point counts at and away from hawk nests were chosen explicitly so that the habitat was similar in terms of tree species and age of tree stands, thereby avoiding any difference due to factors other than presence or absence of raptors. All points were visited once between 06:00 and 10:00 for 5 min, only during favorable weather conditions without rain or strong wind. All diurnal bird species detected visually and acoustically within a distance of 100 m were recorded. Point counts provide highly reliable estimates of relative population abundance, and they constitute a standardized practical method for comparing bird communities among habitats and across temporal scales ([@zow114-B5]; [@zow114-B4]; [@zow114-B72]). We see no reason to expect bias from this method for the data collected within 100 m and at 500 m from hawk nests because the method was exactly the same as were the observers, the time, and the date of surveys.

Flight initiation distance
--------------------------

We estimated FID within a distance of 100 m of a hawk nest and at a control site with similar habitat 500 m away from this focal hawk nest. When an individual bird had been located with a pair of binoculars or with eyesight, P.T. and Z.K. moved at a normal walking speed toward the individual, while recording the number of steps, which approximately equals the number of meters ([@zow114-B44]a).

Approximately half of all individuals were recorded by sight and the other half from vocalizations within a distance of 100 m from a hawk nest and 500 m away from hawk nests. Thus, there was no reason to expect bias due to a different fraction of birds being recorded visually at the 2 types of sites. The distance at which the individual took flight was recorded as the FID, while the starting distance (SD; i.e. the experimenter--subject distance when approach began) was likewise recorded. SDs were on average 8.9 m (*SE* *= *0.1), range 2--38 m, *N = *982. SD was slightly shorter at 100 m compared with 500 m \[log~10~-transformed data: 1.20 m (0.14) vs. 1.35 m (0.11)\]. There was only a weak correlation between FID and SD in a General Linear Mixed Model (GLMM) with species as a random effect and territory as a fixed effect and SD as a covariate (*F* = 34.18, df = 1, 933.7, *P* \< 0.0001; effect size *r* = 0.006). Thus, we did not consider SD in the subsequent analyses. If the individual was positioned in the vegetation, the height above ground was recorded to the nearest meter. P.T. only recorded FID on days with fine weather conditions and little or no wind or precipitation. FID was estimated as the Euclidian distance, which equals the square-root of the sum of the squared horizontal distance and the squared height above ground level ([@zow114-B6]). In total, we recorded 428 FID for 38 species in the goshawk study and 552 FID for 42 species in the sparrowhawk study. However, we only used 416 FID for 30 species for goshawks to ensure that we had matching data for the area surrounding raptor nests and control areas, and likewise we used 531 FID for 32 species for sparrowhawks to ensure that we had information for both sites near raptor nests and control sites. We obtained FID data from areas less than 100 m and 500 m from raptor nests, and there was no indication that there was differential bias between the 2 distances. Furthermore, there was no difference in the rate of vocalizations per capita between these 2 distances.

All recordings were made during breeding in May--June 2015, when most individuals are sedentary, thus preventing the same individual from being recorded in different sites. P.T. avoided any effects of pseudo-replication by recording a single individual of a given sex, age, and species at a given site. However, a modest degree of resampling subjects has been shown not to influence the results of studies of this nature ([@zow114-B57]).

Estimates of FID have previously been shown to be consistent across a number of different contexts including across studies ([@zow114-B31],[@zow114-B32],[@zow114-B33]; [@zow114-B6]), observers ([@zow114-B31],[@zow114-B32],[@zow114-B33]), countries ([@zow114-B33]), and seasons ([@zow114-B33]).

Prey abundance and prey susceptibility
--------------------------------------

We estimated susceptibility of prey to sparrowhawks and goshawks from estimates of the risk of predation based on a total of 125 and 82 prey items, respectively. Prey remains were systematically collected near nests as in other studies of the same species of hawks ([@zow114-B52]; [@zow114-B40]; [@zow114-B9]), with only prey remains less than 1-month old as judged from decay of feathers and fading of colors being included. All nest sites were visited repeatedly during the breeding season, and sampling effort can therefore be considered to be similar across sites. We calculated the expected number of prey by using information on abundance based on the abundance of breeding birds in exactly the same study areas. We relied on our own systematic point counts of breeding birds (see above) to obtain an estimate of the mean breeding abundance of prey species in the study areas.

We estimated a logarithmic index of susceptibility of prey as the observed log~10~-transformed relative frequency of prey items found at nests minus the log~10~-transformed expected number of prey according to the bird survey data ([@zow114-B40]). We used a logarithmic index to achieve a normally distributed variable. The expected number of prey according to abundance was estimated as the proportion of prey individuals of each species from the abundance based on point counts multiplied by the total number of prey individuals. Thus, if prey of a given species constituted 1% and available prey also constituted 1%, then the prey susceptibility index was 0. If prey of another species constituted 10% of all prey but available prey in the breeding bird community constituted 1%, then the prey susceptibility index was 1.0. Indeed, this prey susceptibility index is correlated with a number of ecological variables beyond the study sites ([@zow114-B41], [@zow114-B42]; [@zow114-B44], [@zow114-B39]). Previous research has shown that prey susceptibility to sparrowhawk and goshawk predation in Finland was significantly positively correlated with susceptibility of the same species in Denmark ([@zow114-B45]). Thus, there is evidence of consistency in prey susceptibility by sparrowhawks and goshawks across large spatial scales.

Body mass
---------

Body mass was recorded as the mean mass of males and females from the breeding season, as reported by [@zow114-B17]. If more than a single estimate was reported in that source, we used the one with the largest sample size.

Statistical analyses
--------------------

We compared the population abundance and the FID of different bird species at hawk nests and 500 m away using a 1-sample *t*-test weighted by sample size under the null hypothesis that the difference in population abundance between the surroundings of raptor nests and control areas should be zero. Likewise, we used a 1-sample *t*-test for FID weighted by sample size under the null hypothesis that the difference in FID between the surroundings of raptor nests and control areas should be zero.

We used GLMM to analyze effects of raptors on abundance and FID. In a first GLMM, we investigated the relationship between abundance of breeding birds from point counts and raptor territory identity (random effect), prey species (fixed effect), raptor species (fixed effect), and whether the observation was made within 100 m from or more than 500 m away from the nest (fixed effect). In a second GLMM, we investigated the relationship between FID and raptor territory identity (random effect), susceptibility of prey to predation (covariate) and whether the observation was made within 100 m from or more than 500 m away from the nest (fixed effect). Variables were log~10~-transformed to achieve approximately normal distributions. We used Kendall rank order correlation to analyze the relationship between the difference in population abundance at 100 m and 500 m from hawk nests and the difference in FID at 100 m and 500 m from hawk nests. We did not use phylogenetically adjusted analyses for these statistical tests as we have previously shown that a phylogenetic signal is absent for analyses of FID and susceptibility to predation ([@zow114-B40]; [@zow114-B46]). All analyses were made with JMP ([@zow114-B61]).

Results
=======

Population abundance of breeding birds and presence of hawks
------------------------------------------------------------

We predicted that the abundance of prey was reduced near hawk nests. Nine out of 64 prey species had significantly lower abundance near than away from goshawk nests, while none showed the opposite pattern, differing significantly from the expected value of 3.2 species with a significant reduction (*G* = 7.59, df = 1, *P* = 0.006). Five out of 63 prey species had significantly lower abundance near than away from sparrowhawk nests (these species were greater spotted woodpecker *Dendrocopos major*, robin *Erithacus rubecula*, chaffinch *Fringilla coelebs*, great tit *Paus major*, willow tit *Parus montanus*), while none showed the opposite pattern, not significantly different from the expected value of 3.15 species with a significant reduction (*G* = 0.98, df = 1, *P* = 0.23). There was no significant difference in abundance of bird species between the 2 hawk species ([Table 1](#zow114-T1){ref-type="table"}). There was a significant difference in abundance between survey points within 100 m and 500 m away from hawk nests ([Table 1](#zow114-T1){ref-type="table"}). There was no significant main effect of susceptibility on abundance, nor was there any main effect of body mass ([Table 1](#zow114-T1){ref-type="table"}). The interaction between susceptibility and body mass was statistically significant, as was the interaction between proximity of hawk nests and body mass ([Table 1](#zow114-T1){ref-type="table"}). The interaction between susceptibility and distance was not statistically significant ([Table 1](#zow114-T1){ref-type="table"}). Table 1GLMM of the relationship between abundance and territory identity (random effect), prey species (random effect), hawk species (fixed effect), whether the count was made within 100 m from or more than 500 m away from the nest (distance to nest; fixed effect), susceptibility of prey to predation (covariate), body mass (covariate), the interaction between susceptibility of prey to predation and body mass and between whether the count was made within 100 m from or more than 500 m away from the nest and body massSource*FdfP*Estimate*SEAccipiter* species0.551, 55.70.55−0.0110.015Hawk nest proximity10.811, 68260.00100.0210.007Susceptibility4.401, 67420.036−0.0360.017Body mass1.091, 70.20.30−0.0790.075Susceptibility × body mass6.561, 65150.0110.0680.027Hawk nest proximity × body mass15.291, 6809\< 0.00010.0380.010Susceptibility × Hawk nest proximity0.581, 68090.580.0060.010[^1]

The difference in mean abundance of breeding birds between point counts at sparrowhawk nests and 500 m away was on average 0.169 individuals per 5-min point count (*SE = *0.018), *N = *26 species, differing significantly from the null expectation of zero difference between the 2 areas if population abundance of prey had remained unaffected ([Figure 1](#zow114-F1){ref-type="fig"}; *t* = 9.23, *df* = 25, *P* \< 0.0001). This amounted to a mean difference of 15%. Similarly, the mean difference in abundance of breeding birds between point counts at goshawk nests and 500 m away was on average 0.163 (*SE = *0.031), *N = *21 species, differing significantly from the null expectation of zero (*t* = 5.18, *df* = 20, *P* \< 0.0001). This amounted to a difference of 11%. Thus, the abundance of breeding birds was reduced near nests of hawks.

![Box plots of relative population abundance (number of individuals recorded during 5 min of observations) for different species of birds within 100 m of nests (nests) and more than 500 m away (controls) from nests of goshawk and sparrowhawk. Box plots show medians, quartiles, 5- and 95-percentiles, and extreme values.](zow114f1){#zow114-F1}

FID and presence of raptors
---------------------------

We predicted that prey took smaller risks in the presence of hawk nests. Eight out of 19 prey species had significantly longer FID near than away from goshawk nests, and none showed the opposite effect, differing significantly from the expected value of 0.95 species with a significant increase (*G* = 23.20, *df* = 1, *P* \< 0.0001). Similarly, 11 out of 24 species had significantly longer FID at than away from sparrowhawk nests, and none showed the opposite effect, differing significantly from the expected value of 1.2 species with a significant reduction (*G* = 34.14, *df* = 1, *P* \< 0.0001). Mean FID for different species at goshawk nests was 24.2 m (*SE = *1.1), which was almost 50% longer than mean FID for the same species in similar habitat 500 m away from goshawk nests \[[Figure 2](#zow114-F2){ref-type="fig"}; 16.6 m (*SE = *1.1), *t* = 5.18, *df* = 20, *P* \< 0.0001\]. The distribution of mean FIDs for different species of birds is shown in [Figure 3](#zow114-F3){ref-type="fig"}. Mean FID at sparrowhawk nests was on average 21.0 m (*SE = *1.1) which was almost 50% longer than mean FID for the same species in similar habitat 500 m from sparrowhawk nests ([Figure 2](#zow114-F2){ref-type="fig"}; 14.2 m, *SE = *1.1, *t* = 9.23, *df* = 25, *P* \< 0.0001).

![Susceptibility of prey to sparrowhawk and goshawk predation for different bird species in relation to their body mass (g). Susceptibility was estimated as log observed abundance of prey minus log expected abundance of prey based on point counts of breeding birds.](zow114f2){#zow114-F2}

![Box plots of FID (m) for different bird species within 100 m of nests (1) and more than 500 m away (0) from nests of goshawk and sparrowhawk. Box plots show medians, quartiles, 5- and 95-percentiles, and extreme values.](zow114f3){#zow114-F3}

Mean FID for different prey species increased with the susceptibility of a given bird species to predation ([Table 2](#zow114-T2){ref-type="table"}). Independently, mean FID was longer near than away from nests of goshawks ([Table 2](#zow114-T2){ref-type="table"}; [Figure 3](#zow114-F3){ref-type="fig"}). Similarly, mean FID for different prey species increased with body mass ([Table 2](#zow114-T2){ref-type="table"}). There was no significant difference in FID between hawk species ([Table 1](#zow114-T1){ref-type="table"}). The susceptibility of a species to predation depended on the distance to hawk nests as shown by the significant interaction between susceptibility and distance ([Table 2](#zow114-T2){ref-type="table"}). There was also a significant susceptibility by body mass interaction implying that FID decreased with increasing susceptibility within 100 m from hawk nests, but increased with increasing susceptibility 500 m away from hawk nests. Table 2GLMM of the relationship between FID and territory identity (random effect), susceptibility of prey to predation (covariate), whether the observation was made within 100 m from or more than 500 m away from the nest (distance to nest; fixed effect), body mass (covariate), the interaction between susceptibility and distance to nest and hawk speciesSource*FdfP*Estimate*SE*Susceptibility4.661, 670.10.0310.0510.023Distance to nest188.391, 954.4\< 0.0001−0.0860.006Body mass567.341, 963.2\< 0.00010.3580.015Hawk species3.601, 28.20.070.0250.013Susceptibility × distance to nest9.751, 926.90.0019−0.0420.014Susceptibility × body mass4.721, 457.50.030−0.1000.046[^2]

We tested whether the difference in FID between distances of 100 m and 500 m was correlated with the difference in relative population abundance between 100 m and 500 m for different species of birds. The positive correlation was highly significant for goshawk (Kendall *τ* = 0.46, *N = *21 species, *P *= 0.0057), but the correlation was not significant for sparrowhawk (Kendall *τ* = −0.10, *N = *26 species, *P *= 0.49). Thus, species of prey that had a large reduction in population abundance at hawk nests also had a larger increase in FID near nests.

Discussion
==========

We provided evidence for prey being able to adjust their anti-predator behavior to the presence of predators by reducing their population abundance near hawk nests, mainly for prey species that were particularly susceptible to predation by *Accipiter* hawks. Furthermore, we documented a novel increase in FID within a distance of 100 m from hawk nests, but not at a distance of 500 m, and there were statistically independent effects of susceptibility on FID. In other words, there was evidence of phenotypic adjustment in FID near raptor nests but not away from such nests as shown by the significant interaction. These novel behavioral results for FID document an ability of prey to phenotypically adjust to the proximity of predators.

Predators may affect the population abundance of prey by changing the distribution of prey relative to the location of predators. Here, we have shown a reduction in population abundance of birds near nests of 2 raptors relative to control areas 500 m away from raptor nests. Such effects have previously been documented for a number of prey species ([@zow114-B62]; [@zow114-B22]; [@zow114-B47]; [@zow114-B19]; [@zow114-B48]; [@zow114-B10]; [@zow114-B69]) including prey of foxes *Vulpes vulpes* ([@zow114-B71]). Here, we have extended these findings in 2 important ways. First, we have shown that there is a consistent difference in body mass between prey at a distance of 100 m and 500 m from hawk nests. This suggests that *Accipiter* hawks differentially suppressed the abundance of potential prey species with small body mass. Second, we have shown here that the reduction in population abundance was correlated with susceptibility to predation.

We documented 2 responses to the proximity of hawk nests: A decrease in population abundance and an increase in FID near hawk nests. We found a significant positive correlation between the 2 responses, but only for the goshawk. However, there was an overall stronger effect on FID than on reduction in population abundance. It remains unclear why there is such a difference between raptor species, and also why the effect was stronger for increase in FID than for reduction in population abundance. One possibility is that goshawks use the same nests year after year while sparrowhawks build new nests every year and move around more than goshawks ([@zow114-B49]; [@zow114-B28]). Another possibility is that the reduction in abundance may apply to several years if a larger proportion of prey near hawk nests are eaten, while all prey are able to respond behaviorally to the presence of a predator.

Here, we have shown that FID increased 50% when comparing estimates within a distance of less than 100 m from raptor nests when compared with more than 500 m away in the same habitat. This is as expected from economic escape theory. This 50% increase in FID probably implies an increase in the level of disturbance in the presence of *Accipiter* hawks. Such a level of disturbance probably implies that individual birds near raptor nests suffer a significant reduction in their energy balance, because repeated short distance movement such as those involved in FID is energetically very expensive as shown by studies of doubly labeled water ([@zow114-B63]). Breeding birds living in environments with high predation risk produce fewer and smaller nestlings ([@zow114-B64],[@zow114-B65], [@zow114-B68]) and adults showed increased physiological stress ([@zow114-B66]). These effects may be attributed to the energetic costs of disturbance documented by [@zow114-B63] or by removing prey from the population. Interestingly, these predictions concerning the energetic costs of avoiding predation are the same as those arising from indirect effects of predation due to disturbance of prey by predators ([@zow114-B1]; [@zow114-B30]; [@zow114-B29]; [@zow114-B2]). We should expect that FID decreases in the absence of predators such as the reduction in FID observed in cities ([@zow114-B60]) near refuges at human habitation ([@zow114-B34]). Here, we have documented a novel increase in FID near raptor nests as expected from economic escape theory ([@zow114-B75]; [@zow114-B15]).

Several mechanisms may account for the observed differences in FID between birds living in the proximity of hawk nests and in similar habitat more than 500 m away. This could either be avoidance of areas near hawk nests or selective removal of prey by predators giving rise to habituation, phenotypic sorting, or micro-evolutionary change ([@zow114-B36]). Habituation may be an unlikely explanation because any slight error might result in the prey individual falling prey to the predator. A more likely explanation is phenotypic sorting with individuals in poor condition more often being associated with raptor nests than individuals in prime condition ([@zow114-B48]; [@zow114-B48]). Micro-evolutionary change implies change that can be attributed to directional selection, for which there is evidence, and heritability for which there is also empirical evidence ([@zow114-B35]). Two examples of reduction in FID may be attributed to micro-evolutionary change. Animals on islands have lost or greatly reduced their fear of humans after divergence from mainland ancestors ([@zow114-B18]; [@zow114-B73]; [@zow114-B7]; [@zow114-B16]), and domesticated animals have likewise reduced their fear of humans in the process of domestication ([@zow114-B18]; [@zow114-B12]; [@zow114-B8]).

The present study raises a question about the characteristics of the individual birds that breed close to raptors. We envisage 2 possibilities. They could be young individuals of poor phenotypic quality that have not been subject to viability selection. Alternatively, they could be older high-quality individuals with superior flight abilities that enjoy a fitness benefit in terms of protection at refuges next to raptor nests. We consider the first scenario possible given the reduction in population abundance by 11--15% between the vicinity of hawk nests and further away as reported in the present study, although we cannot exclude the second scenario either.

In conclusion, we have shown that birds breeding close to raptors have reduced population abundance and greatly increased FIDs compared with individuals located just a few hundred meters away. These differences in abundance were negligible or reversed for small species of potential prey, increasing to large differences in abundance for large-sized prey species.

Dan Blumstein, David Swanson, and 2 anonymous reviewers provided constructive and helpful suggestions.

[^1]: *Notes*: The random effect of territory had a variance of 0.0058 (*SE = *0.0022), 95% CI 0.0014, 0.0101, accounting for 1.2% of the variance while the random effect of species had a variance of 0.201 (*SE = *0.035), 95% CI 0.1332, 0.2692, accounting for 40.3% of the variance.

[^2]: *Notes*: The random effect of territory size had a variance of 0.0028 (*SE = *0.0011), 95% CI 0.00059, 0.00503, accounting for 6.3% of the variance while the random effect of species had a variance of 0.0079 (*SE = *0.0032), 95% CI 0.0016, 0.0143, accounting for 17.9% of the variance.
